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TO: DIVISION OF FILINGS 

RE: Case No. 2009-00333 
Teresa Lyn Cunningham v. Duke Energy Kentucky, Inc. 

Please file in the administrative record of the above-referenced case the enclosed 
report dated December 14, 2009, on the results of electric meter testing performed at 
Specialized Technical Services, Inc. (alkla TEAMsTs), in Richmond, Kentucky on 
December 1, 2009, on the three electric meters installed by Duke Energy Kentucky, Inc. 
at Teresa Lyn Cunningham’s residence since September 20, 2007. 
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Commonwealth of Kentucky 
Public Service Commission 

21 1 Sower Blvd. 
P.O. Box 615 

Frankfort, Kentucky 40602-0615 
Telephone: (502) 564-3940 

Fax: (502) 564-3460 
psc.ky.gov 

METER STANDARDS LABRATORY 
COMPLAINT METER TEST REPORT 

ELECTRIC 

REPORT DATE: 12/14/2009 

Utility: Duke Energy Kentucky 
Customer: Teresa Cunningham Complaint #: 2009-00333, See Attachment A 

MANUFACTURE: Landis & Gry 
SERIAL #: 12866788 
VOLTAGE: 240 volts 
Kh: 0.5 
CLASS: 200 3 wire 
TPYE: ALF 
CREEP TEST: OK 
REGISTER RATIO: 

COMPANY #: 97081813 
TEST AMPS: 2.5 single phase 
AS FOUND: 00000 
AS LEFT READING: 00000 
Seal: No, out of service 
FORM: 4s 
REGISTER TYPE: Solid State 
MULTIPLIER: 60 

FIRST TEST: Specialized Technical Services (STS) 
DATE: 12/1 /ZOO9 

AS FOUND: 
LIGHT LOAD: 99.97 FULL LOAD: 99.91 50% POWER FACTOR: 99.95 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.94% 

AS LEFT: 
LIGHT LOAD: 99.98 FULL LOAD: 99.96 50% POWER FACTOR: 99.96 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.97% 

SECOND TEST: Specialized Technical Services 
DATE: 12/1/2009 

AS FOUND: 
LIGHT LOAD: 99.97 FULL LOAD: 100.01 50% POWER FACTOR: 99.97 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.99% 

KentuckyUnbridIedSpirit.com An Equal Opportunity Employer MIFID 
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AS LEFT: 
LIGHT LOAD: 99.97 FULL LOAD: 100.01 50% POWER FACTOR: 99.97 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.99% 

THIRD TEST: Specialized Technical Services 
Date: 12/1 /ZOO9 

AS FOUND: 
LIGHT LOAD: 99.96 FULL LOAD: 99.89 50% POWER FACTOR: 99.72 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.92% 

AS LEFT: 
LIGHT LOAD: 99.96 FULL LOAD: 99.91 50% POWER FACTOR: 99.72 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.93% 

OVERALL AVERAGE ACCURACY OF FULL LOAD AND LIGHT LOAD = 99.95% 
(Considering all three test) 

Attachment A: Includes the test results from Duke Energy Kentucky field test on meter 
# 97081 778 on 11/23/2009, and test results on meter # 97081770, and # 97081 81 3 
after being removed from service, along with certification documents on the equipment 
and tester. 

Attachment 9: Includes photos of the Duke Energy Kentucky field testing of meter 
97081778, and all meters tested at STS, along with results and certification documents 
on the equipment and tester for STS. 

Complaint test were performed in accordance with the Public Service Commission’s 
Regulations: 807 KAR 5:006, Section 18 (Z), and 807 KAR 5:041 , Section 17. 

Results: 
The accuracy of meter # 97081813, # 97081 770, and # 97081778 met the allowable 
accuracy requirements of the Public Service Commission regulations of +/- 2%. 
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Commonwealth of Kentucky 
Public Service Commission 

21 1 Sower Blvd. 
P.O. Box 615 

Frankfort, Kentucky 40602-0615 
Telephone: (502) 564-3940 

Fax: (502) 564-3460 
psc.ky.gov 

METER STANDARDS LABRATORY 
COMPLAINT METER TEST REPORT 

ELECTRIC 

REPORT DATE: 12/14/2009 

Utility: Duke Energy Kentucky 
Customer: Teresa Cunningham Complaint #: 2009-00333, See Attachment A 

MANUFACTURE: Landis & Gry 
SERIAL #: 1286671 1 
VOLTAGE: 240 volts 
Kh: 0.5 
CLASS: 200 3 wire 
TPYE: ALF 
CREEP TEST: OK 
REGISTER RATIO: 

COMPANY #: 97081770 
TEST AMPS: 2.5 single phase 
AS FOUND: 00000 
AS LEFT READING: 00000 
Seal: No, out of service 
FORM: 4 s  
REGISTER TYPE: Solid State 
MULTIPLIER: 60 

FIRST TEST: Specialized Technical Services (STS) 
DATE: 1 2/1/2009 

AS FOUND: 
LIGHT LOAD: 99.93 FULL LOAD: 99.98 50% POWER FACTOR: 99.92 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.95% 

AS LEFT: 
LIGHT LOAD: 99.94 FULL LOAD: 99.99 50% POWER FACTOR: 99.92 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.96% 

SECOND TEST: Specialized Technical Services 
DATE: 12/1/2009 

AS FOUND: 
LIGHT LOAD: 99.94 FULL LOAD: 99.91 50% POWER FACTOR: 99.85 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.92% 
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AS LEFT: 
LIGHT LOAD: 99.93 FULL LOAD: 99.78 50% POWER FACTOR: 99.79 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.85% 

THIRD TEST: Specialized Technical Services 
Date: 1211 12009 

AS FOUND: 
LIGHT LOAD: 99.94 FULL LOAD: 99.92 50% POWER FACTOR: 99.73 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.93% 

AS LEFT: 
LIGHT LOAD: 99.94 FULL LOAD: 99.93 50% POWER FACTOR: 99.87 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.93% 

OVERALL AVERAGE ACCURACY OF FULL LOAD AND LIGHT LOAD = 99.91% 
(Considering all three test) 

Attachment A: Includes the test results from Duke Energy Kentucky field test on meter 
# 97081 778 on 1 1/23/2009, and test results on meter # 97081 770, and # 97081 81 3 
after being removed from service, along with certification documents on the equipment 
and tester. 

Attachment B: Includes photos of the Duke Energy Kentucky field testing of meter 
97081 778, and all meters tested at STS, along with results and certification documents 
on the equipment and tester for STS. 

Complaint test were performed in accordance with the Public Service Commission’s 
Regulations: 807 KAR 5006, Section 18 (2), and 807 KAR 5041 , Section 17. 

Results: 
The accuracy of meter # 97081813, # 97081 770, and # 97081778 met the allowable 
accuracy requirements of the Public Service Commission regulations of +/- 2%. 
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Commonwealth of Kentucky 
Public Service Commission 

21 1 Sower Blvd. 
P.O. Box 615 

Frankfort, Kentucky 40602-061 5 
Telephone: (502) 564-3940 

Fax: (502) 564-3460 
psc. ky.gov 

METER STANDARDS LABRATORY 
COMPLAINT METER TEST REPORT 

ELECTRIC 

REPORT DATE: 12/14/2009 

Utility: Duke Energy Kentucky 
Customer: Teresa Cunningham Complaint #: 2009-00333, See Attachment A 

MANUFACTURE: Landis & Gry 
SERIAL #: 12866736 
VOLTAGE: 240 volts 
Kh: 0.5 
CLASS: 200 3 wire 
TPYE: ALF 
CREEP TEST: OK 
REGISTER RATIO: 

COMPANY #: 97081778 
TEST AMPS: 2.5 single phase 
AS FOUND: 00000 
AS LEFT READING: 00000 
Seal: No, out of service 
FORM: 4 s  
REGISTER TYPE: Solid State 
MULTIPLIER: 60 

FIRST TEST: Specialized Technical Services (STS) 
DATE: 12/1/2009 

AS FOUND: 
LIGHT LOAD: 99.90 FULL LOAD: 100.01 50% POWER FACTOR: 99.88 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.95% 

AS LEFT: 
LIGHT LOAD: 99.94 FULL LOAD: 99.89 50% POWER FACTOR: 99.88 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.91% 

SECOND TEST: Specialized Technical Services 
DATE: I211 /2009 

AS FOUND: 
LIGHT LOAD: 99.93 FULL LOAD: 100.02 50% POWER FACTOR: 99.91 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.97% 
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AS LEFT: 
LIGHT LOAD: 99.93 FULL LOAD: 100.02 50% POWER FACTOR: 99.85 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.97% 

THIRD TEST: Specialized Technical Services 
Date: 1211 /2009 

AS FOUND: 
LIGHT LOAD: 99.83 FULL LOAD: 99.88 50% POWER FACTOR: 99.85 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.93% 

AS LEFT: 
LIGHT LOAD: 99.94 FULL LOAD: 99.89 50% POWER FACTOR: 100.00 
AVERAGE OF FULL LOAD AND LIGHT LOAD RESULTS: 99.96% 

OVERALL AVERAGE ACCURACY OF FULL LOAD AND LIGHT LOAD = 99.95% 
(Considering all three test) 

Attachment A: Includes the test results from Duke Energy Kentucky field test on meter 
# 97081 778 on 11/23/2009, and test results on meter # 97081770, and # 97081 81 3 
after being removed from service, along with certification documents on the equipment 
and tester. 

Attachment B: Includes photos of the Duke Energy Kentucky field testing of meter 
97081778, and all meters tested at STS, along with results and certification documents 
on the equipment and tester for STS. 

Complaint test were performed in accordance with the Public Service Commission’s 
Regulations: 807 KAR 5:006, Section 18 (2), and 807 KAR 5:041, Section 17. 

Results: 
The accuracy of meter # 97081 81 3, # 97081 770, and # 97081 778 met the allowable 
accuracy requirements of the Public Service Commission regulations of +/- 2%. 
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Attachment A: 
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P a g e :  1 Document Name: u n t i t l e d  

5RFR SERV REQ F I E L D  REPORT I N F O  1 0 : 4 8  A 11/23/09  M35SRFR 

. -  

ACCT: 41600284 2 4  CS:  GOOD STATUS/DATE: ACTIVE 0 4 / 0 1 / 9 9  PG: 1 
D I V  : 90 CYC: 06 Z I P :  41.005 CUST S I C  : PRIVATE HOUSEHOLDS 
NAME: TERESA CUNNIMGHAM PENDING : ANIN SPCD WKFL 
ADDR: 4 5 9 0  BURLINGTON PK AFT : FL : SUBURB: BURLINGTON 

INVESTIGATE SERV REQ NO: 9 3 2 4  01608 CLOSED 11/23/09  METER TEST 
FLD RP: Fie ld  tested m t r ,  ran 99 .97  FL and 9 9 . 9 6  LL.  C h a n g e d  m e t e r  p 

er PSC Jeff Moore. 
1 1 / 2 0  INV RS: WILL MEET PUBLIC U T I L I T Y  COMMISIONER ON 1 1 / 2 3  AT 9AM TO TEST 

ELEC METER - PLEASE DONT BE LATE 

NEXT TRAN CODE: S R I N  S R C I  SRMI  S R B I  

. .  ._ - -~ . . . .  .- - 

Date: 1 1 / 2 3 / 2 0 0 9  T i m e :  10:48 :08  AM 
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Attachment B: 
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PO Box 237 800-455-5578 
Richmond, KY 40476-0237 859-624-4256 
-- www.teamsts.com Request Test / Suspected Tamper Report Fax: 859-626-5616 

Utility ,I> LLd2  N T ~  R6;l Fax 

Attention: 

Company # - Mfg. S S  #57 O%il %/.A 

Form (-! Mfg. c G Type. A C F  Class 2-0 Voltage Act0 

___---_ 

"--. Telephone ------ 

--... I-. Read 0 0 6 0 0 ___ 

L-Wire-Phase, Delta- Wye- TA- 2 , 5 RR ~ h .  b.6 __ 
Test 4 

Test 5 

Test 6 

-- SQ # Comments: .. 

-II. -- -I_-. 

Note: sTs Standards are traceable to the National Institute of Standards and Technology, Washington, DC. 

http://www.teamsts.com


PO Box 237 800-455-5578 
Richmond, KY 40476-0237 859-624-4256 
www.teamsts.com Request Test / Suspected Tamper Report Fax: 859-626-5616 

Utility -- - Fax - 

Attention: Telephone 

Company # M f g . S S # ( ? q b P /  7 3 0  ReadD D 0 0 z> 

Forin v s  Mfg. t!.b Type ~ L F - '  Class a 0  Voltage A r / ~  

AWire-Phase, Delta- Wye- TA a 5 RR Kh. O n &  

Test 2 

Test 4 

LL FCi.Ci.3 

Test 6 

Note: STs Standards are traceable to the National Institute of Standards and Technology, Washington, DC. 

http://www.teamsts.com


PO Box 237 800-455-5578 
Richmond, KY 40476-0237 859-624-4256 
www.teamsts.com Request Test / Suspected Tamper Report Fax: 859-626-5616 

Utility b ,  ICC C*TSLG(/ Fax 

Attention: -- Telephone 

Company # __ - Mfg.SS# qqO$?\?’? - Read 0 66 k? 

Form S Mfg.- Lb- Type r4LF Class -a o . Voltage b V D 

AWWire-Phase, Delta- Wye- TA- 2 5 RR.-- Kh. 4.L 
Test I Test Amps 

Test 2 

Test 3 

0 ,Sb a 

Test 4 

Test 6 

- I__ 

Note: sTs Standards are traceable to the National Institute of Standards and Technology, Washington, DC. 

http://www.teamsts.com
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METER 
UTEC/SPC/METER/METER.DAT ~ 2 . 0 0  
KY PSC MO. STANDARDS TEST= 
MASTER STANDARD #=SO07 
WORKING STANDARD #=2212 
UTEC #=230 
TEST DATE=NOV 24, 2009 
TESTED SY=E0865 
UserID= 
SYS temID=UTEC 
Sy s t emsN=C02 30 
StdType=Radian RM-10-01 
StdSN=0000 
StdCorrFactEnabled=No 
StdCorrFactFLwh=O.OOO 
Stdco r r Fact FLva r h=O . 000 
s tdcor r  Fact FLQh=O. 000 
StdCorrFactFLVAh=O.OOO 
StdCorrFactFLV=0.000 
StdCorrFactFLA=O.OOO 
stdCorrFactFLV2=0.000 
StdCorrFactF~~2=0.000 
StdCorrFactPFLeadWh=O. 000 
StdCorrFactPFLeadvarh=O. 000 
stdCorrFactPFLeadQh=O.OOO 
stdCorrFactPFLeadVAh=O. 000 
StdCorrFactPFLeadV=O.000 
StdCorrFactPFLeadA=O. 000 
StdCorrFactPFLeadV2=0.000 
StdCorrFactPFLeadA2=0.000 
StdCorrFactPFLagWh=O.OOO 
StdCorrFactPFLagvarh=O.OOO 
stdCorrFactPFLagQh=O.OOO 
stdCorrFactPFLagVAh=O.OOO 
S tdco r rFactPFLagV=O. 000 
StdCorrFactPFLagA=O. 000 
StdCorrFactPFLagV2=0.000 
stdCorrFactPFLagA2=0.000 
StdCorrFactLLWh=O.OOO 
stdcorrFactLLvarh=O.OOO 
StdCorrFactLLQh=O.OOO 
StdCorrFactLLVAh=O.OOO 
StdCorrFactLLV=0.000 
StdCorrFactLLA=O,OOO 
StdCorrFactLLV2=0.000 
StdCorrFactLLAZ=O.OOO 
SwVer=2.04 

BeginDate=TUe, Nov 24, 2009 
Be i nTime=06: 22: 35 

EndTime=06:29:24 
TestType=Sequence 
TestResul tFormat=Percent Regis t ra t ion 
MeterTrueForw9 
Met e r Fo r m=9 
MeterFormDesc=Three-Stator, 4-Wire Wye Transformer-Rated 
MeterTest=STANDOOA 
MeterTeStDeSc=AF 240 V 120 V 
MeterKh=7.2 
SubTest=Wh del 1 

DeSc=AF 120V 
TeS tV=l2O. 0 
~est ISerF~=30.00  
TestIElemAFL=30.00 
TestIE7emBFL=30.00 
TeStIElemCFL=30.00 

s t nType=2 09 

En%Date=Tue, NOV 24, 2009 

Page 1 



METER 
TestIserLL=3.00 
TestIElemALL-3.00 

TestIElemCLL=3.00 
PhaseAngl e=O. 0 
Phaseshi ftPFLead=30.0 
~haseshift~F~ag=60.0 
InputDevi CeIFrequency 
xnputpul seval ue=O. 000010 
Test Fo r By-Ti me 
TestForVal SerFL=O: 00.15 
TeStFOrValSerPF=0:00.15 
Tes tForVa1 SerLL=O : 00.15 
TestForVal ~lemFL=0:01.00 
TestForVal ~lemPF=O:O0.15 
TestForVal E1emLL=0:01.00 
stabi 14 zati onDe1 ay=5 
Limi tChecksEnab1 ed=\/es 
Limi tFLHi gh=lOl. 00 

LimitPFHigh=101.00 
LimitPFLow=99.00 
LimitLLHigh=101,00 
LimitLLLow-99.00 
BalchecksEnabl ed=No 
Bal FLHi gh=100.00 

Bal PFHi gh=100.00 

Ba1 LLHi gh-100.00 
Bal LLLow=lOO. 00 

TestIElemBLL-3 .OO 

Li mi tFLLOw=99.00 

Bal FLLOw=100.00 

Ba1 PFLOw=lOO. 00 

AsFound : 
AF=99.99 
AL=100.00 
WtAvgLead= 
WtAvg Lag= 

AF-99.99 
AL=100.00 
WtAvgLead= 

AsLeft : 

SubTest=Wh wtAvgLaa- de -2 
DeSC=AF 240V 
TestV-240.0 
TeStISerFL=O.OO 
TeStlCEl emAF1.=30.00 
TestIEl emBFL=O.OO 
TestIEl emCFL=O.OO 
TeStISerLL=O.OO 
TeStIEl @mALL=3.00 
TestIElemBLL=O.OO 
TestIEl emcLL=0.00 
PhaseAngl e=O. 0 
phaseshi ftPFLead=30.0 
Phaseshi ftPFLag=60.0 
InputDevice=Frequency 
InputPul seval ue=O. 000010 
Test ForBy=Ti me 
TeStFOrValSerFL=0:00.15 
Test ForVal Se rPF=O : 00.15 
TestForVal SerLL=O; 00.15 
TeStFOrVal ElemFL=0:01.00 
TestForvalE1emPF=O:OO. 1s 
TeS t ForVal ~l emLL=O : 01.00 
stabilitationDelay=l5 
Limi tChecksEnab1 ed=Yes 

Page 2 



LimitFLHigh=101.00 
L i  m i  t FLLow99.00 
LimitPFHigh=101.00 
L i  m i  t PFLow=99.00 
Limi tLLHi  gh=lOl. 00 
LimitLuow-99.00 
BalchecksEnabl ed=No 
Ba1 FLHigh=100.00 

Bal PFHi gh=100.00 

Bal LLHigh-100.00 
Bal LLLow=lOO. 00 
AsFound : 

AF=99.99 
AL=100.00 
WtAvgLead= 
WtAvgLag= 

AF=99.99 
AL=100.00 
WtAvgLead= 
WtAVgLag= 

Ba1 FLLOW=100.00 

Bal PFLOW=1oO.oO 

AsLeft: 

#Endof Record 

METER 
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13-73k 
13.9'1L 
37.973 
'I%.)% 
I¶.¶* 
17.135 
37.335 
11-113 
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Power and Energy Measurement Specialists 

Certificate of Calibration (0 INSTRUMENT MODEL RS-71 I 
MANUFACTURER: Radian Research, inc. 
SERIAL NUMBER 703 154 
CUSTOMER NAME: 
P.O. NUMBER 0 b 
CE NUMBER none 3.s090*% 
RMA NUMBER: 
CALIBRATION DATE: 17-Mar-09 I S 0  9001Cert;fied 

ERROR SPECIFICATION: 
ACCURACY CONFIDENCE LEVE 99% 

Radian Research's As-Found Test Results showed this Instrument to be: 
[XI New [ in Tolerance [ J Out of Tolerance ( J Inoperative [ ] Limited Calibration 
For Out of Tolerance conditions, As-Found Data Reports are furnished. 

Radian Research recommends a 12 month Calibration interval jfor RS-71 I modules. 

CALlBRATION DUE DATE 17-Mar- 10 
+/-0.005% +/- traceability using fundamental waveforms 

* .,. .., 
This certifies the above listed instrument was ca 
applicable Radian Research procedures. Radianil,: . 
For reference to watt-hours the RS-71 I was Glibrated to a bank op+stom RD-22-RTS Dytronic Prim@ Transfer 
Standards that are traceable to the Nationa1:;Institute of Standards;hdTechnology, or by accuracies dkrived from accepted 
values of natural physical constants, or %curacies derived fr?m acbepted ratio type calibration techniques. Calibration is 
then confirmed across all ranges with RTS Dytroni&Transfet Standards. A complete calibratih ft$&j is provided 
that illustrates the various tqst results. 
For reference to volts the RS-711 was,+librated by a bank of custom Ri3-22-RTS Dytronic Primary Transfep':s 

For reference to frequency, Radian 
Systems Model 10838 listed belo 

in compliance with IS0 9001:20od agd ANSI/NCSL 2540-1 using 
h certifies this instrument meets oiexcceds'~1,published specifications. 

. .  ~ . '  ( 
.. 

' _Research at time of original shi 
MHz for 60Hz systems and 2.0 
frequency reference being with 
known variables. 

NlST Test Report Numbers: 817,274 198-07,817/275854-08; Calibration Due Date I-April-09. 

Time Base Wrcqnencvi 
Arbiter Systems Model 10838 Satellite-Controlied Frequency Standard sln BI 057, GPS 
controlfed system with an uncertainty of 0.000002ppm. NO calibration required. 

Fluke Model 732B DC Volt Standard sln 7703004 with an uncertaiity of i .4ppm. 
Fluke Test Report Number D5460; Calibration Due Date: 12-Apr-09. 

Guildline Standard Resistor Model 9330A OK sln 62623,62624. Guildline Test Report Numbers 
R82026A & B; with an Expanded Uncertainty of& .333ppm. Calibration Due Date 6-Apr-09. 

Radian Dytronic Transfer Standards Consisting of (3) RD-22-RTS 
Serial Numbers: 201973,201974,202101. Calibration Due Date 6-0%-09 
Hewleft Packard 8 Digit Multi-Meter Model 3458A sln 2823A02816. Agilent Technologies 
Test Certificate Number 48872 Calibration Due Date 06-Mar-10. 

DC Volts 

Resistance 

- Other 

Metrology Laboratory Technician Signature 

E! Document Id. 9903091 .D Page 1 of 2 
ph: 765-449.5500 Radian Research, Inc. 

3852 Fortune Drive 
Lafayette, Indiana 47905 USA 

FW 765-440-4614 
W e b  www radianresearch cofn 



Power and Energy Measurement Specialists 

Calibration Report 

MAX 
MIN 

-711 Syn tron Signal Source i i  

10.661 12.791 14.161 13.811 12.861 11.261 11.41 I 13.49 
-02.141 -07.511 01.521 -04.461 00.131 -07.551 -02.151 -06.52 

Function.. ......................... Watt-hour 60 Hz 

Date ................................ 17-Mar-09 

Serial Number .................. 703154 

The following data was collected by a bank of three RD-22-RTS Dytronic Transfer Standards. The RS-711 was 
first calibrated to the RD-22-RTS Dytronic Primay Transfer Standards, The RD-22-RTS Dytronic Primary Transfer Standards 
were certified in Vhr mode by the National Institute of Standards and Technology (NKST) to an uncertainty of $.OOO8%. 
The RD-22-RTS Dytronic Primary Transfer Standards were certified in Watthour mode by the National Insititute of Standards 
and Technology (NIST) to an uncertainty of +0.00!4% @ unity Pywer Factor p d  0.003% @ lagging Power Factor. 
calibration temperature is 23 degrees Centigrade. The test t imew is seconds ana $e stabiIization time between points is 
5 seconds. For lagging power factors the current la$,,,:J$ voltage. All resulG & listedh Parts Per Million (PPM). 

Voltage & Phase Angle 

, i  ... , .. , 
;i: . .,,>” .:. . . .  ... . .  

. .  

120 120 .Z40 240 480 480 600 600 
UNITY 60’ LAG UNITY 60‘ LAG UNlTY 60’ LAG UNITY :6@EAG 

AMPS 
0.20 
0.25 
0.30 
0.50 
1.00 
2.00 
2.50 
3.00 
4.00 
5.00 
7.00 
10.00 
15.00 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

~. 

_--, 

AVE 5.38 5.74 j.74 733 635 4.25 5.88 6.71 

All data in Parts per Million OVERALL All data in Parts per Million 
UNITY 60’LAG 

Example 
(7.lppm=0.00071% error) 

AVERAGE 
MAXIMUM 
MINIMUM 

E! 

E! 

/ 

Document Id. 9903091 .D Page 2 of 2 
Ph: 765-448-5500 Radian Research, Inc. 
Fax 765-448-4614 3852 Fortune Drive 

Lafayette, Indiana 47905 USA Web: w.radianrasearch.com 

http://w.radianrasearch.com


Power and Energy Measurement Specialists 

Certificate of Calibration 

Manufacturer Radian Research, Inc. 
Instrument : Metronic Portable Standard 
Model: RM-I 0-07 
Serial Number 8007 
Error Specification +1-.05% Watttiour, +/-.I KOlher 

Qualify Management Sysfem 
Customer Name: Specialized Technical Services IS0 9007Cerfified 
Address: 500 Recycle Drive 

P.O.Number: 73 Environmental Conditions 
CE Number: N/A Temperature: 23OC +I- 1°C 
RMA 1 Certificate Number: 20443 Humidity: between 35% and 60% 
Calibration Date: 17-Mar-09 
Based on the recommended calibration interval, the next calibration is due on: 

Radian Research's As-Found Test Results showed this Instrument to be: 
[ J New [XI In Tolerance [ ] Out of Tolerance [ ] Inoperative [ J Limited Calibration 
For Out of Tolerance conditions, As-Found Data Reports are furnished. 

Radian Research Inc. certifies the instrument listed above meets or exceeds all published 
specifications and was calibrated in compliance with ANSVNCSL 2540-1 using applicable 
Radian Research procedures which meet the requirements of IS0 9001:2000. 
This instrument was calibrated by a Radian Research RS-703A Syntron Automated 
Calibration System which is traceable to the National Institute of Standards and 
Technology (NIST). The RS-703A Calibration System is traceable within the limitations of 
NIST's seivices, by accuracies derived from accepted values of natural physical 
constants, or by accuracies derived from accepted ratio type calibration techniques. The 
RS-703A Calibration System is cross checked and calibrated on a schedule which is 
adjusted to maintain required accuracies and traceability. 

Richmond, KY 40475 

17-Mar-IO 

Software used for Calibration: 
RS-703A serial numbers: 

RS-703A Control Prograri, Re1.04.20.02 May 30,2006 
703 1 94 

Applicable Traceability 8 Report Numbers for References used by Radian's Mefrology Lab: 

Watt-hour, VA-hour. VAR-hour, Q-hour. AmD-hour. 
Volthour, Volt-Sauared hour, AC Volt 

Radian Dytronic Transfer Standards consisting of (3) RD-22-RTS, 
Serial Numbers: 200717,200718,200f19 
NIST Test Report Number: 81 712741 98-07,8171275854-08; Calibration Due Date I-April-09. 

Arbiter Systems Model 1083B Satellite-Controlled Frequency Standard s/n 81057. GPS 
controlled system with an uncertainty of 0.000002ppm. No calibration required. 

Fluke Model 732B DC Volt Standard s/n 7703004 with an uncertainty of +- .4ppm. 
Fluke Test Report Number D5460; Calibration Due Date: 12-April-09. 

Guildline Standard Resistor Model 933011 OK sln 62623,62624. Guildline Test Report Numbers 
R82026A & B; with an Expanded Uncertainty of 1: .333ppm. Calibration Due Date 6-April-09. 

Hewlett Packard 8 Digit Multi-Meter Model 3458A s/n 2823A02816. Agilent Technologies 
Test Certificate Number 48872: Calibration Due Date 6-Mar-I 0. 

Time Base (Freauencv) 

DC Volts 

Resistance 

- Other 

Metrology Laboratory Technician Signature This report shall not be reproduced, except 
in fu//, without prior written approval of the LAB q+$&yFW 167 CalibraNon Facility 
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Power and Energy Measurement Specialists 

Calibration Report 
RM-10-07 Metronic Portable Standard 

Mode ........................ Watthour 60 Hertz 
Date.. ........................ 17-Mar-09 

Serial Number ............ 8007 

The following data was collected by a Radian Research RS-703A Automated Calibration 
System. The RS-703A watt-hour calibration is derived directly from (3) Radian RD-22-RTS 
Dytronic Transfer Standards certified by the National Institute of Standards and Technology 
(NIST) to an uncertainty of 0.002% @ unity and 0.003% @ 60 degrees lagging Power 
Factor. Calibration temperature is 23 degrees Centigrade. The test time is 15 seconds and 
the stabilization time in between points is 5 seconds. For lagging power factors the current 
lags the voltage. All results are listed as Percent Error. The RS-703A has at least a 4 times 
greater accuracy than the instrument under test 

Voltage & Phase Angle 

Amps 
0.25 
0.5 
1.0 
2.0 
2.5 
3.0 
5.0 
$0.0 
12.0 
15.0 
20.0 
25.0 
30.0 
40.0 
45.0 
50.0 

120 120 240 240 480 480 600 600 
Unity 60"Lag Unity 6O"Lag Unity 60"Lag Unity 60"Lag 

Average 0.005 0.003 0.001 0.002 0.000 0.003 0,000 0.003 

Overall 
Average 
Minimum 
Maximum 

- -Unity- E!!%%J._. 1 0.002[ 0.003/ 
-0.002 -0.001 I 
0.008 0.00d 

--. 
. - ~  . " _ _ ~ _  ._._." 
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Power and Energy Measurement Specialists 

Calibration Report 
RM-10-07 Metronic Portable Standard 

Nlode ........................ Varhour 60 Hertz 

Date .......................... 17-Mar49 

Serial Number ............ 8007 

The following data was collected by a Radian Research RS-703A Automated Calibration 
System. The RS-703A VAR-hour calibration is derived directly from (3) Radian RD-22-RTS 
Dytronic Transfer Standards certified by the National Institute of Standards and 
Technology (NIST) with the use of an ultra low distortion synthesis and digital delay. 
Uncertainty is 0.005% for VAR-hour. Calibration temperature is 23 degrees Centigrade. 
Test time is 15 seconds and the stabilization time in between points is 5 seconds. For 
lagging power factors the current lags the voltage. All results are listed as Percent Error. 
The RS-703A has at least a 4 times greater accuracy than the Instrument under test. 

Voltage & Phase Angle 

120 120 240 240 480 480 600 600 
QO’Lag 3O”Lag 90”Lag 30”Lag 9O”Lag 30”Lag 9O”Lag 3O”Lag 

Amps 
0.25 
0.5 
1 .o 
2.0 
2.5 
3.0 
5.0 
10.0 
12.0 
15.0 
20.0 
25.0 
30.0 
40.0 
45.0 
50,O 

Average 0.012 0.017 0.009 0.013 0.007 0,010 0.005 0.008 

Overall 90°Lag-.,,30~& 
Average I T 0 8 1  0.0127 
Minimum _ _  -0.013 -0.031 
Maximum [ 0.Od:; ~Ogd 
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Power and Energy Measurement Specialists 

Calibration Report 
RM-10-07 Metronic Portable Standard 

Mode ........................ Qhour 60 Hertz 

Date .......................... 17-Mar49 

Serial Number ............ 8007 

The following data was collected by a Radian Research RS-703A Automated Calibration 
System. The RS-703A Q-hour calibration is derived directly from (3) Radian RD-22-RTS 
Dytronic Transfer Standards certified by the National Institute of Standards and 
Technology (NIST) with the use of an ultra low distortion synthesis and digital delay. 
Uncertainty is 0.005% for Q-hour. Calibration temperature is 23 degrees Centigrade. 
Test time is 15 seconds and the stabilization time in between points is 5 seconds. For 
lagging power factors the current lags the voltage. All results are listed as Percent Error. 
The RS-703A has at least a 4 times greater accuracy than the Instrument under test. 

Voltage & Phase Angle 

120 120 240 240 480 480 600 600 
6O"Lag Unity 60"Lag Unity 6O"Lag Unity 60"Lag Unity 

Amps 
0.25 
0.5 
I .o 
2.0 
2.5 
3.0 
5.0 
40.0 
12.0 
15.0 
20.0 
25.0 
30.0 
40.0 
45.0 
50.0 

Average 0.002 0.015 0.000 0.013 -0.002 0.013 -0.002 0.010 

Average 
Minimum 
Maximum 
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